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In  1928  Shwartzman  (1)  described  a  phenomenon of  local  skin 
reactivity to bacterial filtrates which was produced when intradermal 
injections  of these filtrates  were followed at  a  suitable  interval  by 
intravenous  injections.  This  observation  has  been  confirmed  by 
several observers  (2).  Very early in his  work Shwartzman noticed 
that all normal rabbits did not yield the phenomenon.  The number 
of negative animals within limits depended on the amount, concentra- 
tion  and  the type of "agar washings" filtrates used.  Therefore, in 
titrafing these "agar washings" filtrates and antisera by his method 
it was necessary to use groups of from three to five rabbits, in order to 
correct any error due to refractory animals. 
We conceived the idea of testing the reactivity of the rabbit skin 
to substances producing primary purpura to see if a relationship could 
be  established between the intensity of  the  purpura  produced and 
the susceptibility of the animals to the Shwartzman phenomenon. 
Our experiments seem to show that animals developing an intense 
purpura following intradermal injections of snake venom (Ancistrodon 
piscivorus)  in  dilutions  of  1:1000  and  1:2000  were more likely to 
develop a  Shwartzman phenomenon than those giving a  slight reac- 
tion. 1  In the course of this work it was observed that if a period of 14 
days to  1 month was allowed to elapse between the time of grading 
with snake venom and the production of a  Shwartzman phenomenon 
a  large  number  of  the  rabbits  became  refractory.  The  following 
experiments were carried out in order to study this point more fully. 
1 This will be reported in a  separate publication. 
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Method 
Method of Grading.--The venom was supplied to us in solid scales by the Anti- 
venin Institute of America.  It was used in dilutions of 1:1000 and 1:2000 in 
physiologic salt solution.  The skin on the abdomen of the rabbits was epilated 
with  barium sulfide and  24  hours were  allowed  to  elapse  before  grading was 
attempted. 
The epilated area at the extreme upper right corner (usually a few inches below 
the costal margin) received an intradermal injection of 0.i cc.  of  1:1000 snake 
venom.  The reaction was read in 1 to 2 hours.  The snake venom produced a 
reaction in the rabbits which varied from a  slight redness to an intense purpura 
several centimeters in diameter in the more susceptible animals.  In the center 
of the purpuric area there was very often seen a yeUowish spot.  The yellow area 
usuaUy indicated an early necrosis.  The animals were graded from 0 to 25 accord- 
ing to the degree of reaction which was produced.  A slight erythema was 5; red- 
ness was graded from 10 to 15 depending on its intensity, and a definite purpura 
was 20.  When the area of purpura was very large or showed a central yellowish 
spot it was given the maximum grading of 25.  Animals giving a  zero  reaction 
were  rare. 
Two venoms were used--those of Ancistrodon piscivorus and  Crotalus atrox; 
it was found that the venom first mentioned gave the most uniform and reliable 
results. 
Toxins Used.--B. typhosus, B. coli and menJngococcus "agar washings" filtrates 
were used in the experiments; they were prepared  according to  Shwartzman's 
method  (3).  B. typhosus  Filtrates 1229,  1609 and A  53 were used which were 
prepared from cultures T~; B. coli Filtrate (A 43) prepared from a stock  culture 
of  colon  bacilli; meningococcus "agar  washings"  Filtrate  1405 prepared  from 
Wadsworth Strains 44 B  (Group III) and 44 D and Filtrate 123 prepared from 
Washington Hygienic Laboratory Strain (Group I). 
In carrying out the test for the Shwartzman phenomenon 0.25  cc.  of the un- 
diluted "agar  washings" filtrates was  injected intradermally in the  abdominal 
skin of a rabbit 24 hours after epilation.  24 hours after the intradermal injection 
the diluted "agar washings" filtrate -- Icc. per kilo -- was given intravenously. 
The bacterial filtrates used had  been titrated in each  instance.  According to 
Shwartzman's specifications, one unit of "agar washings" filtrate is contained in 1 
cc. of the highest dilution which upon intravenous administration  in amounts of 1 
cc. per kilo, still produces the phenomenon  in one or more of three rabbits prepared 
with 0.25  cc. of the undiluted filtrate.  In the tables the number of units given 
were thus computed. 
The site for the Shwartzman phenomenon was always at least 5 cm. removed 
from the area where the venom was injected and at least 7 cm. separated the vari- 
ous sites for the elicitation of the Shwartzman phenomenon if more than one was 
done in the same rabbit.  In many of the rabbits the area in which it was at- 
tempted to elicit the phenomenon was 10 cm. removed from the venom site. SAMUEL  M.  PECK  AND  HARRY  SOBOTKA 
TABLE  I 
The Refractory State after the Injection  of Moccasin Venom 
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roxin. 
Dosage per kg  ........ 
Date ........... 
Rabbit  No. 
663 
739 
764 
771 
833 
405 
960 
311 
390 
445 
Controls 
429 
910 
970 
2 
First grading 
Date 
Nov.  5 
Nov.  5 
Nov.  5 
Nov.  5 
Nov.  5 
Nov.  7 
Nov.  7 
Nov. 11 
Nov. 11 
Nov. 14 
1000  2000 
15  5 
25  20 
10  0 
15  15 
25  25 
5  5 
20  10 
25  20 
15  10 
20  20 
Shwartzman phenomenon  with 
Typhoid  1229  Meningo-  Coli A  43 
coccus 123 
(Group I) 
1~ units  1½ units  18 units 
Nov. 13-14  18-19  Nov. 21-22  Nov. 25-26 
--  0  0  0 
--  0  0  0 
--  0  0  0 
--  0  0  0 
--  0  0  0 
--  0  0  0 
--  0  0  0 
++++  o  o  o 
1 x½cm. 
+++  0  0  0 
1 xlcm. 
--  o  o  ++++ 
2½ x 1½ cm. 
++++ 
4x3  cm. 
+++ 
1 x½cm. 
0 
++++ 
2x2cm. 
Dec. 5 
Regraded 
1000  2000 
5  5 
Dead 
Dead 
15  15 
15  10 
Dead 
20  10 
20  5 
Dead 
Dead 
Dead 
10  i0 
15  10 
25  5 
--  equals phenomenon not elicited. 
The Effect of Injections of Snake Venom on the Incidence  of the 
Shwartzman Phenomenon. 
Series I.-- 
Experiment 1.--Fourteen rabbits were used in this experiment; ten of the animals 
were graded with Anclstrodon piscivorus venom, according to  the technique de- 
scribed above and four were used as controls.  After an interval of 2  to 20 days 410  SHWARTZMAN  PttENOMENON 
the attempt was made to elicit the Shwartzman phenomenon with typhoid "agar 
washings" filtrate (No. 1229) containing 700 units per cubic centimeter, i.e. in a 
dilution of 1:700 1 cc. contained one unit, with meningococcus "agar washings" 
filtrates titrating 400 units per cubic centimeter and with B. coli "agar washings" 
filtrate (A 43) titrating  1350 units per cubic centimeter. 
As can be seen from Table I, no purpura  developed in any of  the 
ten rabbits which had received intradermal injections of snake venom 
6 to 13 days previous to the attempted elicitation of the Shwartzman 
phenomenon with one and one-sixth units of the typhoid "agar wash- 
ing"  filtrates  intravenously.  The  same  intravenous  dose  given  2 
days after grading gave a  positive result in both animals in which it 
was  tried  (Nos.  311  and  390).  When  we  attempted  to  elicit  the 
phenomenon in the same animals 9 to 16 days after grading with the 
meningococcus filtrates, using one and one-third units per kilo intra- 
venously,  only one  of  the  ten  animals  gave  a  plus-minus  reaction. 
The experiments in which less than two units are used intravenously 
per kilo are not very striking  because in normal  rabbits only about 
25 to 30 per cent would give a phenomenon. 
13  to 20 days after grading  an attempt  was made to produce the 
phenomenon using eighteen units of coli "agar washings" filtrates per 
kilo intravenously and in only one animal did we get a positive reac- 
tion.  The four controls injected intravenously with the same dosage 
of coli filtrates for the elicitation of the phenomenon gave three posi- 
tives.  When eighteen units of the bacterial filtrates are given intra~ 
venously  per  kilo  about  75  per  cent  positives  can  be  expected  in 
normal  rabbits. 
A  second injection of vehom 23 to 30 days after the first gave but 
a  slight variation from the original grading. 
Experiment  2.--Ten rabbits  were graded with Ancistrodon piscivorus venom, 
while eight rabbits were  used as controls.  This experiment is essentially the same 
as Experiment 1 with the exception that the number of units of "agar washings" 
filtrates given intravenously for the elicitation of the Shwartzman phenomenon 
was greater. 
As can be seen from Table II, when eighteen  units  of the B.  coli 
"agar washings" filtrates were given per kilo intravenously to produce 
the phenomenon in periods of 14 to 21 days, after grading with snake 
venom, three of the ten rabbits gave a positive reaction.  Of five con- SAMUEL  M.  PECK  AND  HARRY  SOBOTKA  411 
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trols  receiving  the  same  dosage,  three  were  positive.  Thirty-four 
units  of typhoid bacterial filtrate were given intravenously per kilo 
18  to  25  days after grading  and four of nine  animals  were positive; 
while of five controls four gave a  phenomenon. 
When 350 units of meningococcus filtrates were given  per kilo, 25 
to 32 days after injection with snake venom, two of the seven rabbits 
were positive, while of the eight controls seven were positive. 
The first five controls were itljected with venom 2  days after  the 
elicitation of a Shwartzman phenomenon with B. coli "agar washings" 
filtrates.  When thirty-four units of typhoid filtrates or 350 units of 
meningococcus filtrates were given intravenously per kilo, a period of 
2  to 9 days after the venom injection  was not sufficient to permit  a 
resistarle:e  tt)  deveiop  in  the  animals  against  such  large  amounts. 
Animals which became refractory to the phenomenon after an incuba- 
tion period of about 14 days following the injection of snake venom, 
tended  to remain  refractory when the  same approximate  amount of 
another bacterial filtrate was used for elicitation of a second Shwartz- 
man  phenomenon.  On  the  other  hand,  those  animals  which  failed 
to  become  refractory  tended  to  remain  non-refractory  even  after 
longer incubation periods. 
Experiment 3.--Three  rabbits received two intraperitoneal injections of 0.4 cc. 
of 1:2000 moccasin venom at 8 day intervals; two other rabbits were given similar 
amounts subcutaneously at  the  first injection and  intramuscularly 8 days later. 
Five rabbits  received  two  injections of 0.4 cc.  of  the  moccasin venom  intra- 
venously a week apart.  The attempt was then  made to elicit the Shwartzman 
phenomenon as in Table III. 
As can be seen from Table III in two of the intraperitoneally  in- 
jected  rabbits,  twenty-five units  of  meningococcus,  typhoid  or  coli 
"agar washings" filtrates failed  to  elicit a phenomenon 27, 38 and 45 
days after the injections of venom respectively.  In one animal twenty- 
five units  of meningococcus filtrate  did give a  well marked  purpura 
25  days  after  the  intraperitoneal  injection.  No  conclusion  can  be 
drawn from the subcutaneously and intramuscularly injected animals 
because of the small number of animals  used.  Only one of the five 
rabbits  which  had  received  moccasin  venom  intravenously  gave a 
three plus reaction with twenty-five units of meningococcus filtrates 
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Experiment 4.--Each  of five rabbits received intradermal injections of snake 
venom (Crotalus atrox) on Jan. 14th and 23rd and Feb. 7th, as in the previous ex- 
periments (Experiments 1 and 2).  An attempt was made to produce a Shwartz- 
man phenomenon  36, 47 and 54 days after the first intradermal injection of snake 
venom,  with  meningococcus, typhoid  and  B.  coli "agar washings"  filtrates 
respectively. 
TABLE  III 
Incidence of the Shwarlzman Phenomenon after Intraperitoneal, Inlramuscular and 
Intravenous Injection of Venom in Rabbits 
Toxin  ..... 
Dosage per 
kg ...... 
Each injection consisted of 
0.4 oc. of 1:2000 
Moccasin venom 
ShwartzTnan phenomenon  with 
Meningococcus  44 D 
25 units 
Date ......  Jan. 23 and Feb. 7  Feb. 19-20 
Rabbit No.  Venom injection mute 
610 
781 
826 
847 
I 
(1) subcutaneous 
(2) intramuscular] 
Intraperitoneal 
Mar. 13 and 20  Date ...... 
Intraperitoneal 
Intravenous 
107 
41 
60 
90 
97 
117 
+++  ½ x  ½ era. 
0 
(0)* 
(0)* 
Apr. 7-8 
+++  2x3cm. 
0 
0 
0 
+++  2x 2  cm. 
0 
Typhoid 
A 53 
25 units 
Mar. 2-3 
Coli A 43 
25 units 
Mar. 9-10 
++++  2  x  2  cm. 
0 
0 
0 
4  other  intraperitoneally  in- 
jected animals died 
* Animals previously used m meningococcus  experiments. 
Analysis of Table IV shows that after three intradermal injections 
of rattlesnake venom twenty-five units of the meningococcus "agar 
washings" filtrates intravenously per kilo elicited a  phenomenon in 
three of five animals, after a period of 36 days following the first in- 
tradermal injection; twenty-five units of the typhoid "agar washings" 
filtrates elicited a  phenomenon in two of four animals after 47  days 
and twenty-five units of the B. coli "agar washings" filtrates gave a 414  SHWARTZMAN  PHENOMENON 
purpura  in  two  of  four  animals  after  54  days.  The  incidence  of 
positive  animals  was  reduced  very  little  when  compared  to  non- 
graded  rabbits.  This  experiment  seems  to  show  that  rattlesnake 
venom is not effective in producing a refractory state as concerns the 
Shwartzman phenomenon. 
A summary of Series I  shows that twenty rabbits received one in- 
tradermal injection of  Ancistrodon  piscivorus  venom in  amounts of 
0.1  cc.  of the 1:1000  at one site and the same amount of 1:2000  at 
TABLE  IV 
Incidence of the Shwartzman  Phenomenon after the Injection  of Rattlesnake  Venom 
Toxins  ......  Dosage per kg. 25 units throughout 
Date ....... 
Rabbit No. 
562  15 
626  15 
655  15 
672  20 
681  25 
Jan. 14  Jan, 23  }  Feb. 7 
15 
Grading with Crotalus  atrox i000 and 
2000 respectively 
5  25  15  15  10 
10  20  20  20  20 
10  20  20  20  15 
15  20  15  20  20 
20  20  20  20 
Shwartzman phenomenon with 
Menlngococcus 
44  D 
Feb. 19-20 
++++ 
1 x½cm. 
+++ 
lx½cm. 
0 
++ 
3x2cm. 
0 
Typhoid A 53 
Mar. 2-3 
++++ 
2{ x 2 cm. 
0 
++ 
3x2cm. 
Dead 
Coil A 43 
Mar. 9-10 
++++ 
2x3cm. 
++++ 
2x3cm. 
0 
another.  In ten of these rabbits no Shwartzman phenomenon was 
elicited with  a  little  more  than  one  unit  of  typhoid  or  meningo- 
coccus "agar washings" filtrates intravenously per kilo, 6  to 9  days 
after  the  injection  of  the  snake  venom.  When  eighteen  units  of 
B.  coli  bacterial filtrates per  kilo were given intravenously in only 
four out of twenty rabbits did we get a purpura in 13 to 22 days after 
grading.  The same amount of bacterial filtrates intravenously given 
to  nine  controls for  the  elicitation of  a  phenomenon gave  positive 
results  in  six  out of nine animals.  When  the  dose  of  the filtrates 
which  was  given  intravenously was  increased--thirty-four units  of SAMUEL  M.  PECK  AND  HARRY  SOBOTKA  415 
typhoid  "agar  washings"  filtrates  per  kilo--out  of  nine  animals 
elicited 18 to 25 days after preparation four were positive.  With the 
same technique, of five controls four were positive. 
Seven rabbits which were prepared with venom in the usual manner 
were tested with 350 units of meningococcus "agar washings" filtrates 
per  kilo  25  to  32  days  after  the  intradermal  injection  with  snake 
venom and only two gave a  purpura;  seven of eight controls receiving 
the same amount of bacterial filtrates were positive in this respect. 
It  can  be seen from these experiments  that  an incubation  period 
of 9  to 14 days is necessary for development of a  refractory state as 
concerns  the phenomenon.  However it should be noticed that  this 
state was not always complete since, as seen from the protocols (Tables 
I  and II), rabbits failing to react to eighteen units showed a  marked 
purpura  when larger  amounts  of the  "agar washings"  filtrates  were 
given intravenously. 
The efficiency of the intraperitoneal,  subcutaneous and intramuscu- 
lar routes of injection of snake venom for the production of a refractory 
state should be tested further as the numbers of animals used  do not 
warrant  any conclusions.  Since out of five animals prepared  by the 
intravenous  route only one gave a  three plus reaction when twenty- 
five units  of meningococcus  "agar  washings"  filtrates  per kilo were 
given intravenously,  it is very probable that  this route too is effica- 
cious in producing a refractory state to the Shwartzman phenomenon. 
The refractory animals did not show any essential change in degree 
of reaction to a  second intradermal  injection of snake venom in the 
concentration  used. 
Series//.--The  experiments  about to be described were designed 
to study the mechanism by which injections of snake venom produce 
the refractory condition. 
Experiment/.--It  is conceivable that the injection of moccasin venom produces 
circulating  antibodies  which neutralize  the  Shwartzman intravenous  factor. 
These antibodies may or may not be akin to antivenin.  In order to test out this 
hypothesis five rabbits were injected intradermally as usual with 0.25 cc. of men- 
ingococcus "agar  washings" filtrate  (44 D)--I cc. containing 1450 units.  Two 
prepared rabbits each received sixty units of the "agar  washings" filtrates plus 
0.5 cc. of pooled antivenin  (Nearctic  Crotalidae  Lot  48804-1 supplied by the 
Antivenin Institute of America) per kilo intravenously while three of the pre- 416  SHWARTZMAN  PHENOMENON 
pared animals received 100 units intravenously plus 0.5 cc. of the antivenin.  One 
of the animals died; three had a four plus reaction and one was a plus-minus. 
This  experiment  shows  that  antivenin  does not  neutralize  the  in- 
travenous factor in the  Shwartzman phenomer~on and therefore anti- 
venin-like antibodies circulating in the blood stream are not the cause 
of  the  refractory  slate. ~  It  was  decided  to  see  whether  antivenin 
would prevent the occurrence of the phenomenon after an incubation 
period. 
Experiment 2.--In order to study this five rabbits each received 2 cc. of pooled 
antivenin  (Nearctic  Crotalidae Lot 48804-I)  subcutaneously.  2 days later the 
phenomenon was elicited  with  twenty-five units of meningococcus "agar wash- 
ings" filtrates per kilo intravenously.  One animal died before the reaction could 
be read and the other four all developed a four plus reaction. 
It seems that antivenin in relatively large quantities even during a 
period of 48 hours does not produce a  passive resistance as  concerns 
the phenomenon. 
Experiment 3.--To test the view further that there were no circulating anti- 
bodies developed by the rabbits, Rabbits 626, 681,562 and 672 were bled on Feb. 
18.  These animals had previously been injected intradermally with rattlesnake 
venom (Series I, Experiment 4).  The serums of 626 plus 681 and 562 plus 672 
were pooled.  A Shwartzman phenomenon was elicited  in six rabbits with men- 
ingococcus  "agar washings" filtrate (44 D--titration 1 : 1460).  Twenty-five units 
of the "agar washings" filtrates plus 0.25 cc. of Serum 1 (626+681) were given per 
kilo intravenously to three animals and Serum 2 (562 +672) to the other three in 
like quantities with the meningococcus  toxin.  A phenomenon could be elicited 
in all of the six animals. 
No  circulating  antibodies  which  would  neutralize  the  Swartzman 
intravenous factor could be demonstrated by this experiment.  How- 
ever, this may have been due to the fact that the rattlesnake venom 
was not efficacious in producing the refractory condition.  Therefore 
the  following  experiment  was  added: 
2 To see whether snake venom could raise resistance to true exotoxins,  twelve 
guinea pigs received two intradermal injections of moccasin venom in the skin of 
the abdomen 0.1  cc. of 1:1000  and l:2000--on Jan. 28,  1931, and Feb. 7, 1931. 
On Feb. 27 they each received 2 M. L. D. of diphtheria toxin (1 cc. -- 125 •.  z. D.). 
All of the animals died in 2 to 5 days.  We could not elicit a Shwartzman phenom- 
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Rabbits 90 and 97 of Experiment 3, Series I, were bled on Apr. 11th.  These 
were the rabbits which had received an intravenous injection of moccasin venom. 
Rabbit 90 was a resistant animal, Rabbit 97 was not.  The Shwartzman phenom- 
enon was elicited in six  rabbits  with  meningococcus  "agar  washings"  filtrate 
(44 D).  Each of three animals received twenty-five units of the bacterial filtrates 
plus 0.25 cc. of one of the serums per kilo intravenously. 
Two of the three rabbits receiving the serum from No. 97 (Shwartzman phenom- 
enon three plus) gave a  four  plus reaction.  All of  the  three  rabbits receiving 
serum from Animal 90 (refractory animal) gave the phenomenon. 
It is conceivable that antivenin injected simultaneously with the 
skin preparatory factor might have an influence on the elicitation of 
a Shwartzman phenomenon.  To study this the following experiment 
was made. 
Experiment  4.--(a)  Pooled antivenin  (Nearctic  Crotalidae Lot  48805-I)  was 
mixed with equal parts of meningococcus "agar washings" filtrate (M 1044) titrat- 
ing 1450 units to the cubic centimeter.  Each rabbit received 0.5 cc. of the mix- 
ture intradermally as usual.  24 hours later each of the animals received twenty- 
five units of the meningococcus "agar washings" filtrates per kilo intravenously. 
All of the rabbits yielded negative results. 
(b)  10 days later the same experiment was repeated on three of the rabbits but 
typhoid filtrate (T 1609) was substituted for the meningococcus filtrate.  One of 
the animals was negative while in the other two a phenomenon could be elicited. 
(c)  The same procedure was repeated on six new animals with antivenin plus 
B.  coli filtrate  (A 43)  titrating  1350  units  per cubic centimeter.  Four  of the 
animals showed a four plus reaction and two were three plus. 
The simultaneous injection of antivenin with typhoid or coli bac- 
terial filtrates did not prevent the Shwartzman phenomenon.  The 
inability to elicit a  phenomenon in (a) was explained by the presence 
of meningococcus antibodies in the horse antivenin.  This was shown 
by the demonstration of weak agglutinins against meningococci in the 
antivenin.  Shwartzman had demonstrated in previous experiments 
that meningococcus antibodies are often to be found in normal horse 
serum. 
COMMENT 
Intradennal, intravenous or intraperitone&l  injections  of moccasin 
venom produced in the majority of rabbits  a refractory  state  as con- 
cerned the experimental purpura known as the Shwartzman phenom- 418  SHWARTZMAN  PHENOMENON 
enon, after  an  incubation  period.  Evidently the  refractory condi- 
tion,  in some of the rabbits at least, is  incomplete because it could 
only be demonstrated in those when smaller doses of the "agar wash- 
ings" filtrates relatively to the ordinary were given intravenously for 
the elicitation of the phenomenon. 
The Shwartzman phenomenon probably depends on the enhanced 
vulnerability of the capillaries at the site of the primary injection to 
a  subsequent  intravenous  injection  of  the  bacterial  filtrate.  It  is 
conceivable that by injections of small quantities of a vascular poison 
such as snake venom (6) a change is produced which raises the thresh- 
old for the elicitation of the phenomenon. 
The refractory condition could not be transferred passively either 
by means of serum from rabbits made  refractory with venom or by 
antivenin.  These facts coupled with the lack of a  changed reaction 
in  the  refractory animals  to  snake  venom makes  it  very  probable 
that the mechanism of resistance does not depend on circulating anti- 
bodies or on the production of an antivenin. 
SUMMARY 
The majority of rabbits  receiving intradermal, intraperitoneal or 
intravenous injections of moccasin venom became refractory to  the 
development of the Shwartzman phenomenon.  An incubation period 
of about  14 days was required for their resistance to develop.  The 
incidence  of  refractory  animals  was  inversely proportional  within 
limits to the amount of toxin given intravenously to elicit the Shwartz- 
man phenomenon.  The intravenous route was the most efficacious 
in  developing  refractivity.  The  refractory state  was  still  present 
44 days after the primary injection of moccasin venom. 
Rattlesnake  venom was  not  efficacious in  inducing  a  refractory 
state. 
The refractory animals did not show a  changed reaction to moc- 
casin venom in the concentrations used. 
No  circulating  antibodies  could  be  demonstrated  to  explain  the 
refractory state. 
Antivenin had  no  effect on  the  course of  the  Shwartzman  phe- 
nomenon. SAMUEL M.  PECK AND  I-IARRY SOBOTKA  419 
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